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I. Introduction 
7KH VSDWLDO GLVWULEXWLRQ RI VKLSSLQJ DQG ORJLVWLFV V\VWHPVZKLFK
HQFRPSDVVHVDOOWUDQVSRUWPRGHVDQGRSHUDWLRQVLVDQLQFUHDVLQJO\LPSRUWDQW
DUHD LQ WUDQVSRUW DQGXUEDQ VWXGLHV+RZHYHU WKH DQDO\VLVRI WUDQVSRUW
QHWZRUNV LQFOXGHVRQO\ LPSOLFLWO\ WKHXUEDQGLPHQVLRQDQGXUEDQVWXGLHV
UHPDLQPDUJLQDO LQ WKHPDWHULDO OLQNDJHVZLWKLQ DQG DPRQJ FLWLHV ,Q
SDUWLFXODU WUDQVSRUWJHRJUDSK\KDVEHHQGHYHORSHGLQDUDWKHUDXWRQRPRXV





E\ LWVFRVW UHODWHG WR WKHVSDWLDODJJORPHUDWLRQRUGLVSHUVLRQHIIHFWVDQG
WUDQVSRUWQHWZRUNDQDO\VLVZLWKOLWWOHUHIHUHQFHWRFLWLHVSHUVH(YHQWKRXJK
WKHUHDUHFRQWUDVWHGHYLGHQFHVDERXW WKH LQWHUGHSHQGHQFLHVEHWZHHQXUEDQ
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7KHSK\VLFDO JURXQGLQJRI VKLSSLQJ DQG ORJLVWLFV V\VWHPV LV RQHNH\










ZLWK WKHDFWXDOQHWZRUN2QHRI WKHPDLQVRXUFHVRI WKLV LQIRUPDWLRQ LV
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FRQQHFWLYLW\RI URDG UDLOZD\ VXEZD\DQGULYHUQHWZRUNV)LJXUH









,W LVRQO\ UHFHQWO\ WKDWPHWKRGVRIQHWZRUNDQDO\VLVKDYHEHHQDGDSWHG































2. Systems of Cities
7KHFRQFHSWRIDV\VWHPRIFLWLHVLVRQHRIWKHPRVWZLGHO\XVHGLQXUEDQ




XVHG LQ HFRQRPLFV DQG WUDQVSRUWJHRJUDSK\ WRXQGHUVWDQG WKH VWUXFWXUH
DQGG\QDPLFVRI WKLV W\SHRIVSDWLDO V\VWHP+RZHYHU WKHUHDUHGLIIHUHQW
LQWHUSUHWDWLRQVRQERWKSHUVSHFWLYHVDERXWKRZWR WUDQVODWHVXFKDFRQFHSW
WRV\VWHPRIFLWLHVZKHUHWKHJHRPHWU\RIDFLW\LVPRUHWKDQDFLUFXODURU
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LQWURGXFHG V\PPHWULFDOO\ DPRQJFLWLHV E7UDQVSRUWDWLRQ6\VWHP VSHFLILF WRSRORJ\RI

















QHWZRUNV´)RU LQVWDQFH6FKLQWOHUHWDO. FRPELQHG UDVWHUEDVHG
JUDSK WKHRU\DQGFRPSOH[V\VWHPV WRDQDO\]H)ORULGD¶V URDGDQGUDLOZD\






DVDNH\GHWHUPLQDQWRI WKH IORZRI UHVRXUFHV LQ WKHHFRQRP\ LWKDVQRW
EHHQ LQWURGXFHGH[SOLFLWO\(FRQRPLFV ORRNDWD V\VWHPRIFLWLHV IRUPHG
E\DFROOHFWLRQRIHFRQRPLFDJHQWVFRQVXPHUVDQGILUPVZLWKRXWRUZLWK
OLPLWHGVSDWLDOLQWHUDFWLRQVZLWKVWDWLFFRPSDUDWLYHDQGHTXLOLEULXPPHWKRGV
DV WKHEDVLFFRUHRI WKHDQDO\VLV7ZRPDLQSULQFLSOHVKDYHSHUPHDWHG WKH
VSDWLDODSSURDFKLQHFRQRPLFVDFRVWOHVVPLJUDWLRQDQGDSRVLWLYHWUDQVSRUW
FRVW7KHPRVW LPSRUWDQWSULQFLSOH LQGLFDWHV WKDWGLVWDQFHGRHVQRWDIIHFW
WKHPRELOLW\RIHFRQRPLFDJHQWVIURPRQHFLW\WRRWKHUV+HQGHUVRQ
:LOVRQDQG$EGHO5DKPDQDQG)XMLWDLQFOXGHGWKHFRQFHSWLRQ
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WKHFLUFXPIHUHQFH+RZHYHU WKHGLVWDQFH LVQHXWUDOEHFDXVH³UHJLRQVDUH
HTXDOO\VSDFHG´5HODWHGPRGHOVWKDWLQFOXGHGGLVWDQFHWRH[SODLQWKHHIIHFW









WHVW DQGSUHGLFWLRQ ,QSDUWLFXODU WKHPRGHO VSHFLILFDWLRQDVZHOO DV LQ
HFRQRPHWULFV LV WKHPRVW LPSRUWDQWSDUWRI WKHDQDO\VLV:LWKRXWHFRQRPLF
IRXQGDWLRQV VXFKPRGHOVREVFXUH WKHSRWHQWLDO IRUXQGHUVWDQGLQJVSDWLDO
SKHQRPHQD7KHUHIRUH WKHPDLQ OLPLWDWLRQRI WKLVSHUVSHFWLYH LV WKHQRQ
LQFOXVLRQRI WUDQVSRUWDWLRQPRGHV LQ WKHRUHWLFDODQGHPSLULFDODQDO\VLV LQ
SDUWLFXODUWKHWUDQVSRUWDWLRQWRSRORJ\
3. Towards a Better City/Network Integration
$QXPEHURIZRUNVKDYHLQWHJUDWHGJHRJUDSKLFDQGVRFLRHFRQRPLFHOHPHQWV
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DQG WKHLU ORFDOVRFLRHFRQRPLFFKDUDFWHULVWLFV LH WRWDOSDVVHQJHU WUDIILF
XUEDQSRSXODWLRQDQG*URVV5HJLRQDO3URGXFW$QDO\]LQJFRPPXQLFDWLRQ
QHWZRUNV LQ WKH8.(DJOHHWDO DUJXHVVWURQJ LQWHUGHSHQGHQFLHV
EHWZHHQ WKH GLYHUVLW\ RI FRQQHFWLRQV DQG WKH HFRQRPLFZHOOEHLQJRI
ORFDOLWLHV$QRWKHUH[DPSOHRQPDULWLPHÀRZVLVWKHZRUNE\'XFUXHW








QHWZRUNVZKLFKVKRZV WKDWZHOOFRQQHFWHGDLUSRUWV WHQG WRFRXSOHZLWK


















'HVSLWH WKHGHYHORSPHQWRI WUDQVSRUWDQGHFRQRPLFVSDWLDOPRGHOV WKH
LQWHUUHODWLRQVEHWZHHQ WKHP WR DQDO\]HG\QDPLFV LQ D V\VWHPRI FLWLHV
FRQQHFWHGE\WUDQVSRUWDWLRQPRGHVDUHPLVVLQJ2QWKHRQHKDQGSK\VLFLVWV
DQGJHRJUDSKHUV KDYH DQDO\]HG WUDQVSRUW QHWZRUNG\QDPLFV EDVHGRQ
WRSRORJLFDO DWWULEXWHV UDWKHU WKDQXUEDQ DWWULEXWHV2Q WKH RWKHU KDQG
HFRQRPLFVKDVQRWVROYHGWKHSUREOHPWRLQFRUSRUDWHQHWZRUNFRQFHSWVDQG
JHRVSDWLDO LQIRUPDWLRQ LQ WKHLUDVVXPSWLRQVDQGPRGHOV7KH WRSRORJ\ LV







RQ WKHSUHIHUHQWLDODWWDFKPHQWPHFKDQLVPDV WKHEDVLFPRGHO WRFRQQHFW
WUDQVSRUWDWLRQDQGHFRQRPLFSHUVSHFWLYHV,WVPDLQSUREOHPLV WRGHWHUPLQH
RU LGHQWLI\ WKH LQLWLDOFRQGLWLRQVRI WKHQHWZRUNZKLFKDUHQRW WULYLDODQG






























JXLGHFRQQHFWLYLW\ WKH LQFOXVLRQRI ORFDOVRFLRHFRQRPLFGDWDIRUFLWLHVDV
DGGLWLRQDO*,6OD\HUVDSSHDUDVDUHOHYDQWVROXWLRQ7RDQDO\]HFKDQJHV LQ
WKHVXUIDFH WUDQVSRUWDWLRQQHWZRUNV;LHDQG/HYLQVRQSURSRVHGD
FRPSOH[PHFKDQLVP WKDW UHPRYHVDQHGJH IURP WKHQHWZRUNGHSHQGLQJ
RQLWVSHUIRUPDQFH,QFRQWUDVWZLWK WKHJHQHUDWLYHSURFHVVXVHGE\%DUUDW
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PRGHV/XJR  XQGHUOLQHG WKH UHODWLRQVKLS EHWZHHQ SUHIHUHQWLDO
DWWDFKPHQW DQG D&REE'RXJODV IXQFWLRQZKLFK LV FRPPRQO\XVHG LQ
HFRQRPLFV LQRUGHU WR LGHQWLI\ UXOHVRIFRQQHFWLYLW\ LQDV\VWHPRIFLWLHV
OLQNHGE\URDGQHWZRUNV+HVXJJHVWHGWKDWVXFKDIXQFWLRQEDVHGRQHFRQRPLF
WKHRU\SURYLGHGWKHEDVHWRH[SORUHGLIIHUHQWW\SHVRISUHIHUHQWLDODWWDFKPHQW
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2QHRI WKHPRVW LPSRUWDQW OLPLWDWLRQVRI WKLVDJHQGD OLHV LQ WKHIDFW WKDW
LQWHUGLVFLSOLQDU\DQDO\VLVLVQRWWULYLDO,WUHTXLUHVWKDWWKHVFLHQWLVWFRPELQHV
GLIIHUHQWNQRZOHGJHDQGWHFKQLFDOVNLOOVWRSURGXFHQRYHOLGHDV,QWKLVFDVH
HFRQRPLFVJHRJUDSK\DQG WUDQVSRUWDWLRQ LQVLJKWV DQG*,6 WHFKQRORJ\
FRPSOH[QHWZRUNPHDVXUHVDQGVSDWLDOHFRQRPHWULFVPRGHOVDQGWHFKQLTXHV
DUH WLHGE\FRPSOH[LW\ ,W LV WKHUHIRUH OLNHO\ WKDW WKHDSSOLFDWLRQRI VXFK
SHUVSHFWLYHLQFUHDVHVRQO\PRGHUDWHO\LQWKHFRPLQJ\HDUV,WDOVRGHSHQGV
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